
GEOTHERMAL HEATING 
AND COOLING SYSTEMS





Content Index
01 DLC GEOENERGIA          4

02  GEOTHERMAL HEATING AND COOLING     5

 02.1 DEFINITION          5
         Conventional Geothermal Heating and Cooling systems                          7
                      Geothermal technology Vs Conventional HVAC    8
 02.2 DCL SYSTEM GEOTHERMAL HEATING AND COOLING    9
            DCL geothermal probe                    10
            Working principle                    11
 02.3 DCL GEOTHERMAL ENERGY ADVANTAGES                 12

03  DCL GEOTHERMAL SYSTEM                 13

 03.1 HEAT COLLECTION SYSTEMS                   13

04  POLYETHYLENE PROBES (PE100)                15

05  DESIGN & ASSEMBLY CRITERIA                 16

 05.1 CHARACTERISTICS OF THE EMPLYED MATERIALS              16
 05.2 DESIGN CONSIDERATIONS                 17
 

 



01 DLC GEOENERGIA 

DCL Geoenergia was born under the premise of 

sustainability, respect for the environment and 

the fight against climate change, a paramount 

concern on which the ITECON group has 

supported all its projects to this day.

As a partner of the CLIMATE KIC community, 

a European community of innovation and 

knowledge, our organisation has been 

commited for years to the fight against climate 

change.

Our goal is the search of the net balance, which 

means achieving as a goal the zero energy 

demand for buildings in short term.

Our R & D team, dedicated to the development 

of renewable enery production cutting edge 

techniques, is constantly evolving, in order 

to adjust to the new opportunities offered by 

technological advances in our days. 

Aware of the economic, social and 

environmental importance of renewable 

energies, and faithful to its commitment to 

continuous improvement and protection of the 

environment, DCL Geoenergía has developed 

the “DCL” Geothermal System (Dynamic Closed 

Loop).

With industrial and logistical facilities equipped 

with the most advanced means, and with a 

seasoned human team, DCL Geoenergía’s 

commitment is to keep on contributing very 

actively to the sustainability of our energy 

model and to the growth and development 

of the use of geothermal energy. We’ll keep 

offering our customers high quality and highly 

competitive solutions.
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02 GEOTHERMAL ENERGY

02.1 Geothermal Heating and Cooling

Geothermal Energy relies on the earth’s ability to store huge amounts of

heat under its surface.

An inexhaustible energy source, available all year round for 24 hour each

day. It is not influenced by weather conditions.

Geothermal Energy can provide up to 100% of a household heating and hot

water daily needs, as well as to building type with a wide array of energy needs, 

whatever the external conditions are (even with freezing temperatures).

It can provide also cooling in summer, all of this with the same single HVAC

system, able to work with radiant floor, fancoils, or almost any heating or air

conditioning system.

Earth’s crust has steady areas with low heat flux and unstable

areas with an elevated heat flux. Both areas define the two

geothermal energy types.

High temperature/Enthalpy Geothermal energy:
A modality available in thermally active areas of earth’s crust,

where temperatures range bet-ween150ºC (150ºF) and 400ºC

(752ºF) it can be used to generate electricity. Its exploitation 

relies upon deep boreholes quite similar to the ones used in oil 

wells.
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Medium temperature geothermal energy:
It is one in which the temperature of the reservoir is between 90 and 150ºC. It relies on
auxiliary fluids able to capture heat from the surrounding rocks.

Low temperature or low enthalpy geothermal energy:
The reservoir temperature is not sufficient to produce electrical energy (30-90ºC). In this
case, the difference in temperature between the nearest subsoil and the outside of the
Earth’s surface is realized by performing a heat exchange.

Very low temperature geothermal energy:
The temperature is below 30ºC and its direct utilization is done with or without geothermal
heat pump for heating or cooling.

Geothermal Energy Uses:
Geothermal energy has a wide range of applications ranging from large buildings with high 
energy requirements (hospitals, office buildings, blocks of flats, hotels, etc...) to buildings with a 
lower energy demand (single-family houses, field, chalets, etc...). Geothermic energy can also be 
implanted in buildings being refurbished.

There are two basic traditional systems for collecting energy from the subsoil, the so called closed loop 
systems, both vertical and horizontal and the open loop systems, which use groundwater to cool the 
air conditioning equipment.

 
The main applications of geothermal energy are as follows:

- Heating in houses, buildings and industrial buildings.
- HVAC refrigeration centres, cooling/freezing storage, etc.
- Production of Sanitary Hot Water (ACS).
- Air conditioning of swimming pools.
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VERTICAL CLOSED LOOP

Conventional system of energy capture by means of vertical drillings and
Polyethylene pipe geothermal probes, special heat conductive thermal grout is 
used to increase the heat transmission rate between the pipes and the terrain.

From the environmental point of view, a simulation of the necessary energy load
is made to determine the number of meters of drilling, according to the number
of hours of operation, the type of terrain and so on.
Heat transmission ratios of about 40 to 60 Watts per lineal meter are usual, thus 
implying several 100 to 150m boreholes for a single system that heats a single 
middle sized building.

HORIZONTAL CLOSED LOOP

Energy capturing system that uses a low-depth piping layout, in trenches or
loops (slinkies).

It doesn’t imply as high investments due to the use of already made
excavations when in new developments. Although less expensive, it is more prone
to vary in performance as external temperatures oscillate.

Usefully used in low power systems (single family houses and small buildings).

OPEN LOOD

Underground water extraction allows to use it to extract its heat or cooling the
heat pump system, thus obtaining very high power systems, with a pretty low
investment. Notwithstanding, due to environmental concerns, permissions use to
be hard and time consuming processes, even in many cases being denied by local
environmental agencies.
Energy use can vary when well water has to be elevated from deep sources.
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Geothermal technology Vs Conventional 
HVAC

EFFICIENT
It does allow energy savings up to 70% in heating and up 
to 60% in cooling systems.

RENEWABLE
This energy source is virtually inexhaustible, as it is 
continuously being renewed from the earth itself.

ECONOMY
The installation is amortised in a period of somewhere 
between 1,5 to 5 years. Operation and maintenance costs 
are relatively low.

ENVIRONMENTALLY FRIENDLY AND SAFE
Great primary savings are achieved, thus reducing 
greenhouse effect gas emissions. Additionally, waste and 
fuel transport emissions are further reduced.

CONSTANT AVAILABILITY
It is a reliable energy source that can be used 24 hours at 
day, 365 years at year. It doesn’t experience any variation 
whatever climate conditions are.

ACCESIBLE
It can be obtained and used in virtually every place of the 
world.

ESTHETICAL
It doesn’t require to install bulky and heavy external 
elements in roofs or walls, thus offering a total building 
design freedom for architects and designers.
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02.2 Geothermal DCL® System

In DCL Geoenergia, in addition to conventional geothermal and renewable energy systems, we are 
pioneers in the installation of a new geothermal probe technology that combines the advantages of 
open loop systems and closed loop systems.

Until recently, only two basic systems of subsoil energy collection were known, the so called closed 
loop, both vertical and horizontal, and the open loop, through the extraction of subsoil water to cool 
the air conditioning equipment.
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DCL® Geothermal Probe

The new technology of the DCL geothermal probe 

is a closed loop system, and therefore no extraction 

or discharge of water from the subsoil is required.

The DCL system consists of a geothermal probe 

that draws energy from the inside of the drilling 

through a system able of a heat exchange with up 

to 10 times more efficiency than the conventional 

systems, with an initial investment up to 70% lower.

The DCL probe consists of a bundle of large numbers of 

small diameter tubes, through which the water in the 

subsoil is made to flow, thereby cooling the incoming 

fluid through the bundle of tubes from our heat pump, 

with much greater efficiency than traditional closed-

loop systems.
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02.3 WORKING PRINCIPLECL

The principle of operation of the DCL system is 
based on the physical principle of convection,
unlike traditional systems that use thermal 
conduction to capture subsoil energy.

1.- The system consists of a geothermal Drilling 
of 220-250mm in diameter, that reaches
the depth of the level of the first aquifer, and 
from there 20m more is drilled. In some places
this aquifer is very shallow, it is recommended 
to drill at least 30m. Of depth, where we
guarantee the thermal stability during the 
substrate all the year.

2.–The well is then jacketed with special PVC 
piping as usual, in this way we secure the walls 
of the perforation and prepare the system for 
the introduction of the DCL® probe.

3.- The DCL® probe is then inserted until it 
reaches the proper position inside the hole.

4.- The probe is connected to the heat pump 
circuit.

5.-The filling of the installation is done in the 
same way as a traditional closed loop system.

The cladding process is performed with two 
types of tube: slotted tube or filtered and 
plain tube.

The first one is used to filter the incoming 
water that the small pump scoops and 
pass through the inside of the DCL probe 
sleeve. Likewise, grooved tubes will be 
provided at the top through which the 
water returns to the aquifer. The rest of the 
tubes will be plain tubes.

The shutter system of the DCL probe 
ensures that the water of the aquifer 
already used does not return trough the 
well shaft itself to be captured by the pump 
again and forces its output to the aquifer, 
thus ensuring that water is always available 
for cooling at the same temperature.
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EFFICIENT

Energy savings starting from 40% up to 70% in heating systems 
and up to 60% in cooling and HVAC systems.

RENEWABLE ENERGY

It is a virtually inexhaustible energy resource, as it is naturally 
being replenished by the earth itself.

ECONOMICALLY COMPETITIVE

The initial investment is amortized in a period as short as 3 years 
in many cases.

CONSTANT AND STEADY

Geothermal energy is available indeed 24 hours a day 365 days a 
year, without virtually any disturbance from weather variations.

ACCESIBLE

It can be obtained and used in virtually anywhere on earth.

ESTHETICAL

It doesn’t require to install bulky and heavy external elements in 
roofs or walls, thus offering a total building design freedom.

DCL® Geothermal Energy
Advantages
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Additional advantages can be obtained with DCL® systems, as:

 
• No need of water extraction.
• Underground water doesn’t experience any temperature affection farther than 5ºC
• over or below its initial temperature.
• Any water discharge need is eliminated, thus further improving environmental 

safety.
• Due to the shorter drillings, aquifer connection risks are virtually non-existent.



Sonda Pot. Cal.
(kW)

Pot . Frig.
(kW)

Diam.
(mm)

Caudal-
carcasa

(l/s)

Caudal-
tubing

(l/s)

Fallen 
Preasure 
tubing 
(bar.)

Fallen 
Presuare 
Carcasa 

(bar.)

DCL P10/90 15 12 90 0.70 0.68 0.28 0.38

DCL P15/90 20 17 100 0.95 0.90 0.31 0.45

DCL P10/100 25 21 90 1.20 1.14 0.51 0.41

DCL P10/100M 25 21 90 1.20 1.14 0.51 0.41

DCL P15/100 30 26 100 1.50 1.36 0.65 0.49

DCL P15/100 M 30 26 100 1.50 1.36 0.65 0.49

DCL M2/125 35 30 125 1.75 1.58 0.35 0.49

DCL M2/125M 35 39 125 1.75 1.58 0.35 0.49

DCL M3/125 45 39 125 2.25 2.00 0.46 0.74

03 DCL® Geothermal System

03.1 Energy harvesting systems

Constructive DCL probe specifications:

Jacketing material: Solid PVC.

P Series: Inner tubes material: High density high heat transfer special Polyethylene with additives.

M Series: Inner tubes material: High Thermal heat transfer metal alloys.

Every union in the heat exchanger: Welded unions.

Inner water elevation pump connection: Threaded connection.

Lower base supporting component very special section change 

component and hydraulic seal made in elastomeric polymer 

incrustation resistant.
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DCL ® PLASTIC LINE P GEOTHERMAL PROBE PLASTIC LINE P UP TO 26/30kW COOLING/HEATING

DCL ® PLASTIC LINE PM GEOTHERMAL PROBE PLASTIC LINE PM UP TO 26/30kW COOLING/HEATING

DCL® LÍNEA METÁLICA GEOTHERMAL PROBE UP TO 39/45kW COOLING/HEATING

DCL® LÍNEA METÁLICA M GEOTHERMAL PROBE UP TO 39/45kW COOLING/HEATING
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DCL® Geothermal probe P line
Composed of PVC cladding and PE100 ATT polyethylene tubular bundle, high thermal transmis-
sion.
Contains:
- Output and return of primary circuit of 40mm,
- 3 electro weldable sleeves for connection to collecting network and submersible circulating
pump.
- Mini Submersible pump made of stainless steel INOX 304 for fresh water.
- Cable and connection of mini electric pump with 40m length.
- Dimensions: from 90mm to 100mm in diameter; Lengths from 10m to 15m.

DCL® Geothermal probe PM line
Composed of PVC cladding and PE100 ATT polyethylene tubular bundle, high thermal transmis-
sion.
Contains:
- Output and return of primary circuit of 40mm,
-3 electro weldable sleeves for connection to collecting network and submersible circulating
pump.
-Mini Submersible pump made of stainless steel INOX 316 for sea water.
-Cable and connection of mini electric pump with 40m length.
-Dimensions: from 90mm to 100mm in diameter; Lengths from 10m to 15m.

DCL® M2 / 125 and M3 / 125 geothermal probe, 2 and 3m long and 125mm in diameter. Compo-
sed of PVC jacketed and tubular copper metal bundle, high thermal transmission.
Contains:
- Output and primary circuit return of 50mm,
-3 brass sleeves for connection to pick up network and submersible circulating pump.
-Mini Submersible pump of 1,000-1,500w. Made of INOX 316 steel for sea water.
-Cable and connection of mini electric pump with 40m length.

DCL® M2 / 125 and M3 / 125 geothermal probe, 2 and 3m long and 125mm in diameter. Compo-
sed of PVC jacketed and tubular copper metal bundle, high thermal transmission.
Contains:
- Output and primary circuit return of 50mm,
-3 brass sleeves for connection to pick up network and submersible circulating pump.
-Mini Submersible pump of 1,000-1,500w. Made of INOX 316 steel for sea water.
-Cable and connection of mini electric pump with 40m length.



04 Polyethylene P100 probes
Conventional systems

MT 60 MULTITUBULAR GEOTHERMAL PROBE

MT 40 MULTITUBULAR GEOTHERMAL PROBE

CT 15/32 CONCENTRIC GEOTHERMAL PROBE 15m LENGHT 32mm DIAMETER

CT 20/32 CONCENTRIC GEOTHERMAL PROBE 20m LENGHT 32mm DIAMETER.

CT 50/40 CONCENTRIC GEOTHERMAL PROBE 50m LENGHT 32mm DIAMETER
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Multitubular probe composed of a bundle of 60 tubes of PE100 of 30m length and 150mm
diameter.

Uses: Conventional closed loop geothermal system diameter.

Multitubular probe composed of a bundle of 40 tubes of PE100 of 30m length and 150mm
diameter.

Uses: Conventional closed loop geothermal system.

Concentric probe of 15m in length and 32mm external diameter for use in foundations by 
micropiles, with roll of 25m of hose PE100 of 20mm diameter.

Uses: Micropiles, retaining walls, foundations, etc.

Concentric probe of 20m in length and 32mm external diameter for use in foundations by 
micropiles, with roll of 25m of hose PE100 of 20mm diameter.

Uses: Micropiles, retaining walls, foundations, etc.

Concentric probe of 50m in length and 32mm external diameter for use in foundations by 
micropiles, with roll of 25m of hose PE100 of 20mm diameter.

Uses: Micropiles, retaining walls, foundations, etc.



Properties high density polyethylene (PE100) DCL
 CHARACTERISTIC NORM UNITS VALUE

DENSITY UNE EN ISO
1183 g/cm3 > 0,94

VICAT SOFTENING TEMPERATURE UNE-EN ISO 306 ºC > 110

FLUIDITY INDEX
(190ºC/2.16 Kg)

UNE EN ISO
1133 g/ 10 min < 0,5

STRESS RESISTANCE EN ISO 6259 MPa ≥ 15

ELONGATION AT RUPTURE EN ISO 6259 % ≥ 350

HEAT BEHAVIOR EN ISO 2505 % < 3

05 Assembly and design Criteria

05.1 Specifications of materials

High Density Polyethylene (HDPE100)

The PE-100 high density polyethylene DCL probes have a nominal internal pressure resistance of 16 

bar. It has improved its resistance to chafing and has a high thermal conductivity. With a long service 

life and exceptional physical and chemical characteristics, polyethylene pipes are configured as the 

best alternative in the production of geothermal capture probes.

Injection tubes and connection tubes are also made of polyethylene PE-100.

The polyethylene HDPE, used in the manufacture of tubes of high density polyethylene, with virgin 

material, complies with the following technical characteristics:

16



Low temperature geothermal systems are generally integrated by:

• An underground heat exchanger (vertical, horizontal probes ...) that, through a fluid circulating 
inside it (glycated water) extracts heat from the subsoil or introduces heat from the building into 
the ground.

• A heat pump (usually water-water) that transfers heat between the exchanger and the building’s 
distribution system, using a refrigerant fluid.

• A distribution system (underfloor heating, low temperature radiators ...) that uses heat or cold in 
the building.

The heat pump extracts the thermal energy from the subsurface and, through this contribution, 
evaporates a refrigerant at very low pressure and temperature that is compressed through a 
compressor, increasing its temperature and its pressure. The steam passes to the condenser and 
dissipates heat to the medium to be heated.

Finally, the fluid passes through an expansion valve, reducing its temperature and pressure and 
restarting the cooling cycle of the heat pump. All this provides significant energy savings (30-
70%) compared to conventional systems.

In the interior of the ground or subsoil there is a more constant temperature than in the outside 
air. In winter the floor will have a temperature higher than the outside environment, and lower 
in summer, also being able to reverse the cycle to cool the building instead of heating it: greater 
energy efficiency thanks to the double use heating and cooling.

To perform this process the heat pump consumes a small amount of electricity. The performance 
of the heat pump is measured by the Coefficient of Performance (COP), which represents the 
ratio between the thermal energy delivered in the condenser (amount of heat produced) and the 
electric energy consumed in the compressor. On the other hand, the EER (Energy Efficient Ratio) is 
the ratio between the refrigerant energy generated in the evaporator (amount of cold produced) 
and the electric energy consumed in the compressor.

05.2 Design
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The drilling must be done by using the most suitable 
technology for each type of terrain (rotopercussion, 
drilling with sludge, simultaneous casing systems, 
etc.) and mainly with diameters between 110 and 165 
mm. Only in extreme cases of collapse of the ground 
or cavities presence metal cladding procedures are 
suitable, and in this case diameters over 165mm are 
used.

Preferably it will be covered simultaneously to the 
drilling works, using the appropriate means so that 
the metal pipe can be recovered at the end of the 
work. In the event that the jacket cannot be recovered, 
the driller will perform the work of fitting the wells 
once the pipes have been inserted, cutting the excess 
piping.

The length of the metal cladding can vary in each 
drilling according to the characteristics of the terrain. 
If it is necessary to introduce metal pipe in the first few 
meters of the drilling to stabilize the topsoil layer, the 
alteration layer and the anthropic fillings and to allow 
the beginning of the work, the length of the metal 
pipe will be the least possible.

The objective is to facilitate their extraction once the 
trench of the collectors is made and to avoid damage 
the geothermal probes. It is very important to perform 
a proper evacuation of the detritus, so the driller must 
provide for the necessary elements: ditches, sludge 
rafts, bilge pump, plastics to cover surrounding 
constructive elements, etc.

Immediately after the removal of the linkage, the 
geothermal probes will be inserted into the hole, filled 
with a sufficient amount of water to enable it to be put 
into operation safely according to the position of the 
level in the survey. The introduction of the probes will 
be carried out by gravity, either manually or by means 
of an unwinder or other mechanical device.

The piping shall be handled with care not to damage 
the piping by inserting the probe through the centre 
of the borehole without contacting the metal piping 
or tugging. The protruding ends of the piping shall be 
protected with the plugs which are kept at the factory 
to prevent the introduction of any particles until the 
corresponding pressure tests are carried out. The 
space between the perforation walls, whether natural 
ground or jacket, and the geothermal probe must be 
filled in to ensuring good heat transfer and isolating 
the perforation of water flows.

The filler can be made either with silica sand or with 
specific geothermal mortars, which have a percentage 
of bentonite or waterproofing materials and are 
slightly expansive and have been thermally improved 
for this purpose. The selection of the type of filling and 
its mode of execution is determined by the geological 
properties of the terrain.
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Several different configurations are used on horizontal 
heat exchangers, being the most   common the 
installation of buried pipes forming a spiral or coil 
circuit in a horizontal plane at a depth of between 1.2 
and 1.5 m, with A separation of 30 to 80 cm. They can 
not be placed under waterproofed surfaces.

Do not mix or pave the surface where the horizontal 
heat exchanger is installed, in order to ensure a 
good heat exchange. The maximum recommended 
length per circuit is 100 m, due to loss of load. It is not 
convenient to install the probes on gravels that create 
air bubbles that leave conductivity to the ground.

If there is sufficient area, it is more convenient to 
perform the earthwork in its entirety. Once the 
pressure test is carried out, the area around the 
pipes will be filled with fine sand to facilitate heat 
conduction and the rest with extraction material with 
suitable characteristics (without sharp edges, with 
diameters of less than 5 cm, etc.)

It is possible to grow vegetables on the surface, but 
not plant deep rooted trees.

The routing of the circuits must be made in accordance 
with the curvature radius of the material of the probes 
and be fixed to the ground when necessary, either 
with auxiliary elements or with the filling material or 
sand itself.

The distribution manifolds shall be arranged so that 
they are at the highest point of the geothermal circuit. 
The engine room will have a free wall for the location 
of the heat pump and the manifolds inlet and outlet 
to it with all its elements, hung on the wall.

Both the heat pump and the manifolds and 
accessories must be accessible for maintenance and 
repairs, leaving at least the distances specified in the 
manufacturer’s catalogue of the heat pump. In general, 
everything specified in the local Building Code.

Horizontal geothermal exchangers 
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